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(54) THERMAL TRANSFER SHEET AND IMAGE FORMING METHOD 

(57)Abstract: 

PURPOSE: To provide a thermal transfer sheet having a high sensitivity, a re duced running 
noise at the time of transfer, and a good gradation reproducibility and preventing misregistration 
in overlapping colors at the time of forming a multicolor image for realizing a color image of a 
higher sharpness and an image forming method therefor. 

CONSTITUTION: A thermal transfer sheet is provided with an ink layer containing 30-70wt.% 
pigment and 25-65wt.% amorphous organic polymer having a softening point in the temperature 
range of 40-150*' C and ranging 0.2-1. O^im in layer thickness and an adhesive layer formed 
thereon. An image-receiving sheet is overlapped on the adhesive layer of the thermal transfer 
sheet On the back surface of the thermal transfer sheet, a thermal head is pressed, or a laser 
light modulated by digital signals is emitted (or a laser light modulated by digital signals is 
emitted in an ablation method). In this manner, a transfer image formed with an area gradation 
of a 1 .0 or more optical reflection density is formed on the image-receiving sheet. 
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* NOTICES * 

JPO and NCI PI are no^ responsible for any 
damages caused by th& use o£ tJils teanslatlon. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The thermal-ink-transfer-printing sheet which has a glue line on the ink layer which contains 
25 to 65% of the weight, and is in 30 - 70 % of the weight, and the range whose thickness is 0.2 
micrometers - 1.0 micrometers, respectively about the amorphous organic macromolecule polymer in the 
temperature requirement a pigment and whose softening temperature are 40 degrees C - 150 degrees C, 
and this ink layer. 

[Claim 2] The thermal-ink-transfer-printing sheet according to claim 1 in the range whose particle size 
of 70% of the weight or more of the thing of the pigment in an ink layer is 0.1-1.0 micrometers. 
[Claim 3] The thermal-ink-transfer-printing sheet according to claim 1 which is the layer which a glue 
line tums into from the macromolecule polymer chosen from the group which consists of polyvinyl 
alcohol, a polyvinyl butyral, and a polyvinyl pyrrolidone. 

[Claim 4] in an ink layer, a nitrogen-containing compoimd contains further — having --**** — this 
nitrogen-containing compound — general formula (I): — [Formula 1] 




; to which Rl expresses the alkyl group of carbon numbers 8-24 among [type, and R2 and R3 express a 
hydrogen atom or the alkyl group of carbon numbers 1-12 independently, respectively — however any 
alkyl group is permuted by the hydroxy group, including ether linkage ~ having —**** — R2 
[ moreover, ] And R3 the case where they are both hydrogen atoms — Rl An alkyl group contains at 
least one ether linkage or a hydroxy group. ] The thermal-ink-transfer-printing sheet according to claim 
1 which is the amide compound come out of and expressed. 

[Claim 5] The image formation approach which consists of forming the transfer picture which piles up a 
television sheet on the glue line of a thermal-ink-transfer-printing sheet according to claim 1, and presses 
a thermal head from the tooth back of a thermal-ink-transfer-printing sheet, and by which optical 
reflection density is constituted from 1 .0 or more area gradation on a television sheet. 
[Claim 6] The image formation approach which consists of piling up a television sheet on the glue line 
of a thermal-ink-transfer-printing sheet according to claim 1, pressing a thermal head from the tooth 
back of a thermal-ink-transfer-printing sheet, imprinting the transfer picture which consists of area 
gradation on a television sheet, re-imprinting subsequently on the white base material which prepared 
the transfer picture on this television sheet independently, and forming the transfer picture by which 
optical reflection density is constituted from 1.0 or more area gradation on this white base material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the thermal-ink-transfer-printing sheet which has an ink layer, and the 
image formation approach using the thermal-ink-transfer-printing sheet, especially, using a thermal head 
printer, this invention imprints an ink layer in the image by area gradation record on a television sheet, 
and in order to form the multi-tone color picture (full color image) of high quality, it relates to the image 
formation approach using a useful thermal-ink-transfer-printing sheet and this useful. 
[0002] 

[Description of the Prior Art] Conventionally, as a thermal-ink-transfer-printing recording method which 
forms a color picture using a thermal head printer, the sublimation mold color imprint method and the 
thermofusion mold imprint method are learned. A sublimation mold color imprint method is a method 
which piles up the imprint sheet which prepared the imprint layer which consists of a sublimation mold 
color and a binder on the base material with a television sheet, gives the image heat by the thermal head 
from the background of the base material of an imprint sheet, is made to sublimate a sublimation mold 
color, imprints on a television sheet, and forms an image on a television sheet. In this approach, a color 
picture (fiill color image) can also be formed by using the imprint sheet which has yellow, a Magenta, 
and the sublimation mold color of cyanogen. 

[0003] However, the sublimation mold color method has the following faults. 

(1) Although it is suitable in aiming at obtaining the image of the gradation with which the gradation 
expression of an image mainly uses concentration gradation (the class or amount of a color is 
controlled), and is and with which it is similar to a photograph, it is not suitable for the color proofs 
currently used in the printing field which carries out a gradation expression only, for example with area 
gradation (multiple-value record). 

(2) Since image formation uses sublimation of a color, there is an inclination for edge sharpness of a 
completion image to be unable to become enough easily, and for the solid concentration of a thin line to 
become thin compared with a thick wire. These serve as a serious fault about the quality of an alphabetic 
character image. 

(3) Since the endurance of an image is inferior, use in the field which requires thermal resistance and 
lightfastness is restricted. 

(4) Since it is low compared with a thermofusion mold imprint method, thermal recording sensibility is 
not suitable as a high-speed record ingredient using the high resolution thermal head from which 
practical use will be expected in the future. 

(5) Compared with a thermofusion mold imprint ingredient, an imprint ingredient is expensive. 
[0004] It is the method which prepares the thermal-ink-transfer-printing sheet which prepared the ink 
imprint layer of the thermofusion nature to which a thermofusion mold imprint method consists of 
binders, such as color material, such as a pigment and a color, and a wax, on a base material on the other 
hand, piles this up with a television sheet, gives the image heat by the thermal head from the backgroimd 
of the base material of an imprint sheet, fuses this imprint layer, is made to carry out imprint welding 
and forms an image on a television sheet. Although an ingredient with high sensible-heat sensibility is 
cheap and the thermofusion mold imprint method has an advantage, like the lightfastness of an image is 
excellent compared with the sublimation mold color imprint method, it has the following faults. That is, 
the big fault of a thermofusion imprint method is that the quality of a color picture is inferior compared 
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with a sublimation mold color imprint method. The general recording method by this method depends 
this on it being not gradation reappearance but the binary recording by concentration gradation record. 
Of course, in a thermofusion imprint method, binary recording was not used but the proposal of 
amelioration of the ink imprint layer for attaining concentration gradation record has been variously 
made for the purpose of forming a multi-tone color picture. However, the base of the view of these 
amelioration As a result of the binder of an ink layer fusing with heating by the thermal head and 
viscosity's falling, use the property which the adhesion to a television sheet increases and imprints, and 
the temperature up of a thermal head is controlled. It is in controlling the cohesive failure inside an ink 
layer and this controlling the amount of imprints of an ink layer, i.e., performing multi-tone record by 
making the gamma property of thermal transfer recording bearish. However, even if it uses such a 
method, the thermofusion imprint method is inferior in the point of multi-tone nature compared with the 
sublimation color imprint method. Moreover, generally it is supposed also about the repeatability of 
image concentration, such as a thin line, that it is inferior of a thermofusion imprint method. 
[0005] Moreover, by the thermofusion mold imprint method, since the crystalline wax of a low-melt 
point point is usually used as a binder of an ink layer, that are easy to generate the fall of resolution and 
the fixing reinforcement of a transfer picture tends to become inadequate by NIJIMI of the ink in the 
inside of the thermal-ink-transfer-printing sheet in the case of heat printing also poses a problem. 
Fxirthermore, crystalline waxes have the fault [ image / transparent ] of being difficult to get, according 
to light scattering of a crystal phase. This serves as a big fault, when forming the full color image as lap 
images, such as a yellow image, a Magenta image, and a cyanogen image. Furthermore, also when the 
pigment ratio to an ink layer total amoimt is high, it is easy to generate the fall of the transparency of 
such a full color image. Therefore, when a coloring agent is usually used below in 20 weight sections to 
the total amount 100 weight section of an ink layer and it is used more than by this as stated to JP,63- 
65029,B, transparency falls. 

[0006] Various proposals have been made in order to improve the color reproduction of the color picture 
of a thermofusion imprint method. For example, the thermal-ink-transfer-printing sheet which has the 
sensible-heat ink layer which consists of 65% of the weight or more of an amorphous polymer, the 
mold-release characteristic matter, and a coloring agent (a color and pigment) is proposed by JP,61- 
244592,A (JP,5-13072,B) in order to improve transparency, fixing image reinforcement, etc. after 
maintaining continuation story tonality (concentration gradation nature). When there are few amorphous 
polymers than 65 % of the weight, in order for the transparency of a thermal-ink-transfer-printing sheet 
to get worse remarkably, and not to acquire good color repeatability but to acquire good transparency 
especially, it is said to this official report that the content of an amorphous polymer is required 70% of 
the weight. And in order for 20 % of the weight to be a limit and for the coloring agent contained in a 
sensible-heat ink layer when maintaining transparency to obtain practically required image concentration 
and image reinforcement, thickness of a sensible-heat ink layer is usually made desirable 1 micrometer - 
20 micrometers, and 3 micrometers is adopted as thickness of a sensible-heat ink layer in the example. 
In addition, the thermal-ink-transfer-printing sheet (thermal recording ingredient) of that invention has 
suggestion of the purport which can be used also for binary recording or multiple- value record in this 
official report. However, according to examination of this invention person, it cannot be said as what can 
fiilly be satisfied with the above-mentioned official report of the continuous tone record using the 
thermal-ink-transfer-printing sheet of a publication in the field of the continuity of the concentration 
gradation, and stability. On the other hand, in the multiple-value transfer picture and binary transfer 
picture which are obtained using the above-mentioned thermal-ink-transfer-printing sheet, sufficient 
concentration gradation is hard to be obtained upwards, and transparency (especially transparency of a 
fiiU color image) is not enough, and cannot say it as what can be enough satisfied also about edge 
sharpness. 

[0007] The method of on the other hand obtaining a full color image multi-tone by the multiple- value 
record (namely, image formation, VDS on which area records using a variously different dot: variable 
dot system) using area gradation in a thermal-ink-transfer-printing method is already learned. And it is 
known that it is also desirable to have the following properties as for the thermal-ink-transfer-printing 
sheet for using it for the multiple-value record using this area gradation. 

(1) Each color should have predetermined image concentration. Especially the cyanogen, the Magenta, 
and yellow image concentration (re-transfer picture concentration on a white base material) that are 
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finally obtained from points, such as a proof application, require that there should be the at least 1.0 
more than optical reflection density, respectively, and it is made desirable 1.2 or more to be 1.4 
especially or more. And it is made desirable for there to be 1.5 or more especially about black. 
Therefore, a thermal-ink-transfer-printing sheet is wanted to be what can form such a high-concentration 
image. 

(2) Excel in the tone reproduction. 

(3) What can form the dot configuration excellent in a line or the edge sharpness of the image of a point. 

(4) The transparency of the imprinted ink layer is high. 

(5) It is high sensitivity. 

(6) The image imprinted by mark printed book paper (usually white base materials, such as coat paper) 
should show high approximation nature to printed matter in the glossiness of texture and an image etc. 
[0008] In addition, in recent years, the technical progress of the thermal head printer as a heat supply 
means to a thermal-ink-transfer-printing sheet is remarkable. And as a printing method which enables 
high resolution-ization of the thermal head itself, and enables multi-tone record with area gradation, the 
vertical-scanning division method given in JP,4-19163,A and JP,5-155057,A, the heat concentration 
mold method given in "Society of Electrophotography of Japan annual meeting 1992 111 collection of 6 
drafts", etc. are proposed. 

[0009] 

[Problem(s) to be Solved by the Invention] Especially the applicant for this patent already did patent 
application about invention about the thermal-ink-transfer-printing sheet suitable for the multi-tone 
imprint method by area gradation (Japanese-Patent- Application-No. No. 263695 [ five to ] application). 
By using the thermal-ink-transfer-printing sheet of the above-mentioned patent application, by the 
pigment imprint method of only area gradation, the multi-tone high quality color picture and the 
monochrome image were obtained, and the expansion to the card field, the outdoor display field, the 
meter display field, etc. was also attained taking advantage of the endurance of the color proof not only 
in the usual image formation but the printing field, a block-copy manuscript, or a pigment. 
[0010] However, also in the thermal-ink-transfer-printing sheet which has the above outstanding engine 
performance, there is room of amelioration further. For example, sensibility, a tone reproduction, and 
reduction-izing of the transit sound (sound generated with exfoliation) generated at the time of the hot 
printing especially using a thermal head. Furthermore, in prevention of the location gap considered to be 
generated from the difference in the translatability of each ink layer at the time of piling up each color 
image and forming a multi-colored picture image etc., it tumed out that the further amelioration is 
desirable. Such generating of a location gap serves as dotage (double of an image) of the image quality 
finally acquired, and appears. 

[001 1] It is offering the thermal-ink-transfer-printing sheet which has the outstanding property with 
which requirements* as the purpose of this invention is suitable for a multi-tone imprint method and 
shown in above-mentioned (1) - (6) are filled. Especially therefore, in this invention It is high sensitivity 
and is the transit sound at the time of an imprint decreasing, and location gap of the lap of each color at 
the time of a tone reproduction being good and forming a multi-colored picture image being prevented, 
and offering the thermal-ink-transfer-printing sheet which can realize a more sharp color picture, and the 
image formation approach using this. 
[0012] 

[Means for Solving the Problem] this invention person receives a conventional sublimation color 
thermal-ink-transfer-printing method and a conventional melting imprint method, as a result of repeating 
research wholeheartedly in quest of the thermal-ink-transfer-printing sheet which has the above good 
engine performance. By using the method also as used in the field of the heat adhesion thin film 
exfoliation method of this invention, i.e., the method which carries out the exfoliation imprint of the thin 
film ink layer which contained the pigment in high concentration, and preparing a glue line further on a 
sensible-heat ink layer It finds out that sensibility and image quality (the double of an image, tone 
reproduction, etc.) can be improved by leaps and bounds, and reduction-ization of the transit sound at 
the time of an imprint can also be attained, and this invention is reached. 

[0013] This invention has a pigment and softening temperature in the thermal-ink-transfer-printing sheet 
which has a glue line on the ink layer which contains 25 to 65% of the weight, and is in 30 - 70 % of the 
weight, and the range whose thickness is 0.2 micrometers - 1.0 micrometers, respectively about the 
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amorphous organic macromolecule polymer in the temperature requirement which is 40 degrees C - 1 50 
degrees C, and this ink layer. 

[0014] Moreover, this invention piles up a television sheet on the glue line of the above-mentioned 
thermal-ink-transfer-printing sheet, presses a thermal head from the tooth back of a thermal-ink-transfer- 
printing sheet, and is also in the image formation approach which consists of forming the transfer picture 
by which optical reflection density is constituted from 1 .0 or more area gradation on a television sheet. 
[0015] This invention piles up a television sheet on the glue line of the above-mentioned thermal- ink- 
transfer-printing sheet, and presses a thermal head from the tooth back of a thermal-ink-transfer-printing 
sheet, and the transfer picture which consists of area gradation on a television sheet is imprinted. 
Furthermore, subsequently The transfer picture on this television sheet is re-imprinted on the white base 
material prepared independently, and it is also in the image formation approach which consists of 
forming the transfer picture by which optical reflection density is constituted from 1.0 or more area 
gradation on this white base material. 

[0016] As for this invention, it is desirable that they are the following modes. 

(1) The particle size of 70% of the weight or more of the thing of the pigment in an ink layer is in the 

range which is 0.1-1.0 micrometers. 

(2) A glue line is a layer which consists of a macromolecule polymer chosen from the group which 
consists of polyvinyl alcohol, a polyvinyl butyral, and a polyvinyl pyrrolidone. 

(3) The glue line is formed by 0.01-10 micrometers (preferably 0.01-2 micrometers, still more preferably 
0.05-1.0 micrometers) thickness. 

(4) The nitrogen-containing compound contains in the ink layer, and this nitrogen-containing compound 
is an amide compound expressed with a general formula (I). 



; to which Rl expresses the alkyl group of carbon numbers 8-24 among [type, and R2 and R3 express a 
hydrogen atom or the alkyl group of carbon numbers 1-12 independently, respectively — however any 
alkyl group is permuted by the hydroxy group, including ether linkage — having — ♦*** — R2 
[ moreover, ] And R3 the case where they are both hydrogen atoms ~ Rl An alkyl group contains at 
least one ether linkage or a hydroxy group. ] 

[0018] (5) Said amorphous organic giant-molecule polymer is butyral resin, or styrene / maleic-acid half 
ester resin. 

(6) The thickness of an ink layer is in the range of 0.2-0.6 micrometers. 

[0019] Hereafter, the thermal-ink-transfer-printing sheet of this invention is explained. The thermal-ink- 
transfer-printing sheet of this invention has the structure by which the laminating was carried out to this 
order in the base material, the ink layer, and the glue line as mentioned above. In the amorphous organic 
macromolecule polymer in the temperature requirement which is 40 degrees C - 150 degrees C, it 
contains 25 to 65% of the weight, and an ink layer has a pigment and softening temperature in 30 - 70 % 
of the weight, and the range whose thickness is 0.2 micrometers - 1.0 micrometers, respectively. 
Although especially the thermal-ink-transfer-printing sheet of this this invention is used in favor of 
forming the multi-tone image (especially full color image) by area gradation by thermal ink transfer 
printing, it is natural. [ of the ability to use for binary recording ] Below, it explains in order of a base 
material, an ink layer, and a glue line. 

[0020] Although various base materials well-known as a base material of the conventional melting 
imprint or the thermal-ink-transfer-printing sheet for a sublimation imprint are used as a base material of 
a thermal-ink-transfer-printing sheet, especially the polyester film before and behind the thickness of 5 
micrometers that performed mold release processing to the rear face like the usual thermal head imprint 
sheet is desirable. 

[0021] The ink layer of the thermal-ink-transfer-printing sheet of this invention is a layer containing a 
pigment and an amorphous organic macromolecule polymer. Various well-known pigments can be used 
as a pigment contained in an ink layer, for example, pigments, such as carbon black, an azo system, a 
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phthalocyanine system, the Quinacridone system, a thioindigo system, the Anthraquinone system, and an 
isoindolinone system, are mentioned. These are possible also for using two or more kinds, combining, 
and may add a well-known color for hue adjustment. In the thermal-ink-transfer-printing sheet of this 
invention, in order to take out predetermined concentration with a thin film, the content of the pigment 
in an ink layer is 30 % of the weight - 70 % of the weight (preferably 30 - 50 % of the weight). It 
becomes difficult for a pigment ratio to take out concentration with the above-mentioned predetermined 
thickness at less than 30 % of the weight. Moreover, as for the particle size of a pigment, in this 
invention, it is desirable that it is in the range whose 70% of the weight or more of a pigment is 0.1-1.0 
micrometers. It may become difficult for the transparency of the lap section of each color at the time of 
color repeatability to be easy to be spoiled when particle size is large, and to fill both previous thickness 
and relation of concentration. 

[0022] As an amorphous organic macromolecule polymer whose softening temperature contained in the 
ink layer of the thermal-ink-transfer-printing sheet of this invention is 40 degrees C - 150 degrees C For 
example, butyral resin, polyamide resin, polyethyleneimine resin, Sulfonamide resin, polyester polyol 
resin, petroleum resin, styrene, alpha-methyl styrene, 2-methyl styrene, KURORU styrene, a vinyl 
benzoic acid, Styrene and its derivatives, such as vinylbenzene sulfonic-acid soda and amino styrene. 
The homopolymer and copolymer of a substitution product, methyl methacrylate, ethyl methacrylate, 
Methacrylic ester and methacrylic acids, such as hydroxyethyl methacrylate. Acrylic ester and acrylic 
acids, such as methyl acrylate, ethyl acrylate, butyl acrylate, and alpha-ethylhexyl acrylate, Dienes, such 
as a butadiene, iso diene, and an isoprene, acrylonitrile. Copolymers, such as a monomer of that vinyl 
system monomers, such as vinyl ether, a maleic acid and maleates, a maleic anhydride, a cinnamic acid, 
a vinyl chloride, and vinyl acetate, are independent or others, can be mentioned. Two or more sorts can 
be mixed and these resin can also be used. The butyral resin fi-om a viewpoint of dispersibility, styrene / 
maleic-acid half ester resin, etc. are [ among these ] desirable. The softening temperature of these resin is 
chosen in 40 degrees C - 150 degrees C. If 150 degrees C is exceeded, heat record sensibility will tend to 
become low, and it is in the inclination for the adhesive property-proof of an ink layer to be inferior at 
less than 40 degrees C of another side. In addition, as an example of butyral resin, DENKA butjn-al 
#2000-L (polymerization degree: about 300), #4000-1 (polymerization degree: about 920) (above, 
DENKI KAGAKU KOGYO K.K. make), S lek BX-10 (Tg:74 degree C, polymerization degree: 80, 
degree-of-acetalization:69-mol %), and S lek BL-S (61 degrees C, ETATORU viscosity: Tg: 12cps, the 
above Sekisui Chemical Co., Ltd. make) can be mentioned. 

[0023] In the thermal-ink-transfer-printing sheet of this invention, the content of the amorphous organic 
macromolecule polymer in an ink layer is 25 - 65 % of the weight (preferably 30 - 50 % of the weight). 
[0024] In the ink layer of the thermal-ink-transfer-printing sheet of this invention, it is desirable that the 
nitrogen-containing compound contains fiirther. As a nitrogen-containing compound, the amide 
compound and amines which are expressed with said general formula (I), the general formula (II) 
mentioned later or (III) the quartemary ammonium salt expressed, hydrazines, aromatic amine, and a 
heterocycle aromatic compound can be mentioned, for example. Among these, the amide compound 
expressed with said general formula (I) is desirable. 

[0025] Below, it explains in more detail about a nitrogen-containing compound. First, the amide 
compound expressed with a general formula (I) is explained in fiiU detail. It sets to a general formula (I) 
and is Rl. As for the alkyl group expressed, it is desirable that it is the alkyl group of carbon numbers 8- 
18 (still more preferably carbon numbers 12-18). R2 As for the alkyl group expressed, it is desirable that 
it is the alkyl group of carbon numbers 1-10 (still more preferably carbon numbers 1-8). Moreover, R3 
The alkyl group expressed has the desirable alkyl group of carbon nxmibers 1-4 (still more preferably 
carbon numbers 1-3). R3 It is desirable that it is also a hydrogen atom. 

[0026] The amide compound expressed with a general formula (I) is obtained by the approach of making 
acyl halide add and react to the alkali water solution of an amine, and introducing an acyl group as 
known as for example, a Schotten-Baumann method. The reaction condition in this case ice-cools the 
alkali water solution of an amine, and conditions which carry out dropping mixing and are made to react 
so that temperature may keep acyl halide at 15 degrees C or less into this solution are chosen. Under the 
present circumstances, an amine, alkali, and the solid-state that it generates as the equivalent ratio of 
acyl halide is set to 1 : 1 : 1 are amide compounds. 

[0027] On the other hand, when using a refractory amine for water, it can consider as the ether solution 
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and can also be made to react by the system which added the tertiary amine represented by triethylamine 
instead of alkali. In this case, a reaction condition which dropping mixing is carried out [ reaction 
condition ] and makes the ether solution of acyl halide react to the ether solution of an amine and 
triethylamine is chosen. Under the present circiunstances, it is made for the equivalent ratio of an amine, 
triethylamine, and acyl halide to be set to 1:1:1. And the solid-state to generate is an amide compoimd. 
In this way, the obtained amide compound can obtain the amide compound of a high grade more by 
performing purification by recrystallization if needed. 

[0028] Although what is shown in Table 1 is mentioned as a concrete combination of the amine used in 
order to make the amide compound expressed with a general formula (I) generate, and acyl halide, it is 
not limited to these. 
[0029] 
[Table 1] 

Table 1 : Amine and example of combination of acyl halide Acyl halide 

An amine CH3(CH2)5 CH(OH) (CH2)10COC1 H2 NC2 H4 OH CH3 

(CH2)5 CH(OH) (CH2)10COC1 ^fH3 n-C9 H19COC1 CH3 NIC n-C15H31COCl CH3 NH2 n- 
C17H35COC1 CH3NH2 n-C17H35COCl C2 H5 NH2 n-C17H35COCl n-C4 H9 NH2 n-C17H35COCl 
n-C6 H13NH2 n-C17H 35 COCln-C8 H17NH2 n-C17H35COCl H2 NC2 H4 OC2 H4 OH n- 

C17H35COC1 (CH3) 2 NH n-C17H35COCl (C two H5) 2 NH [0030] 

Moreover, Rl in the general formula (I) showing the amide compound generated and R2 And R3 
Although what is shown in Table 2 is mentioned as a concrete combination, it is not limited to these. 
[0031] 
[Table 2] 

Table 2: Rl -R3 The example of concrete combination Rl R2 R3 

CH3(CH2)5 CHIO (OH) (CH2) C2 H4 OH H CH3</SUB> (CH2) 5 CHIO (OH) 

(CH2) H H n-C nine H19 CH3 H n-C15H31 CH3 H n-C17H35 CH3 H n-C17H35 C two H5 H n- 
C17H35 n-C four H9 Hn-C17H35 n-C six H13 H n-C17H35 n-C eight H17 H n-C17H35 C2 H4 OC2 

H4 OH H n-C17H35CH3 CH3 n-C17H35 C two H5 C2 H5 [0032] Next, 

the quartemary ammoniimi salt expressed with a general formula (II) is described. 

[0033] 

[Formula 3] 

(11) 



r7 -j 



[- R4 expresses the alkyl group or aryl group of carbon numbers 1-18 among a formula, R5, R6, and R7 
express a hydrogen atom, a hydroxy group, the alkyl group of carbon mmibers 1-18, or an aryl group 
independently, respectively, and X expresses an anion.] 

It sets to a general formula (II) and is R4. The alkyl group expressed and R5, and R6 And R7 The alkyl 
group expressed has the desirable alkyl group of carbon numbers 1-12 (still more preferably carbon 
numbers 1-8) respectively. Moreover, as an aryl group, a phenyl group and a naphthyl group can be 
mentioned, for example. The above-mentioned alkyl group and the aryl group may have the substituent. 
As an anion expressed with X, halogen ion is desirable and especially a chlorine ion and bromine ion are 
desirable. In this invention, ammonium chloride, tetra— n-butyl ammonium bromide, triethyl 
methylammonium chloride, etc. can be mentioned as an example of quartemary ammonium salt 
expressed with a general formula (II). 

[0034] Next, the quartemary ammonium salt expressed with a general formula (III) is described. 

[0035] 

[Formula 4] 

(ni) 

R« Rll 



L ^10 ii3 J 
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[~ R8, R9, and RIO, Rl 1, R12 and R13 express a hydrogen atom, a hydroxy group, the alkyl group of 
carbon numbers 1-12, or an aryl group independently among a formula, respectively, R14 expresses the 
alkylene group of carbon numbers 1-12, and X expresses an anion.] 

The quartemary ammonium salt expressed with the above-mentioned general formula (HI) is the so- 
called bis-type of quartemary ammonium salt, and can mention hexamethonium bromide [namely, hexa 
methylenebis (trimethylammonium bromide)] as the example. 

[0036] As amines used by this invention, cyclohexylamine, trioctylamine, and ethylenediamine can be 
mentioned, for example. As hydrazines used by this invention, dimethylhydrazine can be mentioned, for 
example. As aromatic amine used by this invention, para toluidine, N.N-dimethylaniline, and N- 
ethylaniline can be mentioned, for example. As a heterocycle aromatic compound used by this invention, 
N-methyl pyrrole, N-ethyl pyridinium bromide, an imidazole, N-methyl quinolinium bromide, and 2- 
methyl benzothiazole can be mentioned, for example. 

[0037] Content of said nitrogen-containing compoxmd used for this invention is carried out into the ink 
layer 0.1 to 20% of the weight (preferably 1 - 10 % of the weight). Moreover, the amount of said 
nitrogen-containing compoimd used is usually thermal-ink-transfer-printing sheet lm2. It is hit 0.00 Ig- 
2g, and is0.01gto0.5g preferably. 

[0038] In the ink layer of the thermal-ink-transfer-printing sheet of this invention, it is also possible to 
add various release agents and softeners in 20 or less % of the weight of an amoimt into an ink layer 
from a viewpoint of the mold-release characteristic from the base material of the ink layer in the case of 
heat printing and the improvement in heat sensitivity. Specifically For example, higher fatty acids, such 
as a palmitic acid and stearin acid, fatty-acid metal salts like zinc stearate. Fatty acid ester or the partial 
saponification object of those, a fatty-acid derivative, and higher alcohol Derivatives, such as ETERU of 
polyhydric alcohol, paraffin wax, camauba wax. Waxes, such as a montan wax, yellow bees wax, haze 
wax, and a candelilla wax Viscosity average molecular weight About about 1,000 to 10,000 low 
molecular weight polyethylene, Polyolefines, such as polypropylene and polybutylene, or an olefin. 
Organic acids, such as alpha olefins, a maleic anhydride, an acrylic acid, and a methacrylic acid, A low- 
molecular-weight copolymer with vinyl acetate etc., low-molecular-weight oxidation polyolefine, 
Halogenation polyolefines, lauryl methacrylate, the methacrylic ester that has a stearyl methacrylate 
isometric chain alkyl side chain. The acrylic ester which has acrylic ester or a perphloro radical, A 
copolymer with vinyl system monomers of methacrylic ester, such as independent or styrene. Low- 
molecular-weight silicone resin, silicone denaturation organic substances, etc., such as poly 
dimethylsiloxane and a poly diphenyl siloxane, Fxirthermore, cationic surfactants, such as ammonixmi 
salt which has a long-chain aliphatic series radical, and pyridinium salt, or the anion which has a long- 
chain aliphatic series radical similarly, a nonionic surface active agent, a perphloro system surfactant, 
etc. can be mentioned, these ~ a kind — or two or more sorts can be chosen £ind it can use. 
[0039] About the distribution to the amorphous organic giant-molecule polymer of the aforementioned 
pigment, the various distributed approaches which add a suitable solvent and are used in the coating 
fields including a ball mill are applied. A nitrogen-containing compound, a release agent, etc. can be 
added to the obtained dispersion liquid, a coating can be prepared, the coating which carried out in this 
way and was prepared can be applied on a mold release layer by the well-known approach, and an ink 
layer can be formed. 

[0040] The ink layer of the thermal-ink-transfer-printing sheet of this invention has thickness in the 
range of 0.2 micrometers - 1.0 micrometers (preferably 0.2-0.6 micrometers), in the thickness of a thick 
ink layer, in an area tone reproduction, the shadow section tends to be crushed, or the highlights section 
tends to fly, and a tone reproduction is inferior to 1.0 micrometers as a result — things — ** On the other 
hand, it becomes difficult for thickness to take out the target concentration with less than 0.2 
micrometers. 

[0041] As for the glue line prepared on the ink layer, it is desirable to consist of ingredients in which a 
high adhesive property is shown between a glue line and a television sheet in the case of hot printing. As 
such an ingredient, for example Polyvinyl alcohol; polyvinyl-butyral; polyvinyl-pyrrolidone; acrylic 
ester, Methacrylic ester, acrylamide, a vinyl chloride, a vinylidene chloride, or the homopolymer of 
styrene or the copolymer; ethylene copoljoner (an example — ) of these monomers and other monomers 
Ethylene / vinyl acetate copolymer, ethylene / acrylic-acid copolymer, ethylene / vinyl chloride 
copolymer, ethylene / acrylic ester copolymer; — polyester resin; — cellulose system resin (an example — 
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) nitrocellulose; — polyolefine (example, polyethylene, polypropylene); ~ polyamide; — poljoirethane; ~ 
wax; ~ synthetic-rubber (example, styrene butadiene); and chlorinated rubber can be mentioned. Among 
these, what is chosen from polyvinyl alcohol, a polyvinyl butyral, and a polyvinyl pyrrolidone is 
desirable. Especially, polyvinyl alcohol or a polyvinyl butyral is desirable. The above injgredient may be 
used independently or may be used combining two or more ingredients. Effectiveness especially 
remarkable when the glue line is constituted using the same ingredient as tiie material of construction of 
the surface layer (television layer) of a television sheet and the structure of a glue line and a television 
layer approximates in this invention, or when the glue line consists of ingredients which can dissolve 
with the same solvent as a television layer is ******. 

[0042] A glue line melts the above-mentioned ingredient to a suitable solvent, prepares coating liquid, 
can apply this on an ink layer using the method of application of a conventional method, and can form it 
by drying. As a solvent to be used, the solvent of water, an alcoholic system (an example, a methanol, 
ethanol, propanol), a hydrocarbon system (an example, toluene, a xylene, cyclohexane), a hydrogen 
halide system, a ketone system (an example, an acetone, methyl ethyl ketone), and an ester system (an 
example, methyl acetate, ethyl acetate, propyl acetate) can be mentioned, for example. 0.01-2 
micrometers of glue lines are 0.01-10 micrometers usually preferably formed by 0-05-1.0-micrometer 
thickness still more preferably. 

[0043] Principal components are a pigment and an amorphous organic macromolecule polymer, and a 
pigment ratio is also high compared with the conventional wax melting mold, compared with the usual 
melting mold, the viscosity at the time of hot printing does not become low like 102- 103 cps, and the 
ink layer of the thermal-ink-transfer-printing sheet of this invention is higher than 104 cps at least in the 
temperature of 150 degrees C. Moreover, since the glue line which has a high adhesive property to a 
television layer is prepared on the ink layer, it can also be said that the image formation approach using 
the thermal-ink-transfer-printing sheet of this invention is the thin film exfoliation development type 
image formation using the heat adhesive property between an ink layer and a glue line the heat adhesive 
property to a television sheet, or in color picture creation. Large gradation reappearance from the 
shadow section to [ reappearance / after, as for the effectiveness and the interval of lamination of an ink 
layer, this maintains high resolution nature ] the highlights section is enabled, and edge sharpness is 
made good, and the imprint of 100 more% of image is enabled. Thereby, even the homogeneity of the 
concentration of the small alphabetic character of four points and the solid section is reproducible. 
[0044] as the television sheet used by the image formation approach of this invention ~ a heat softening 
properties synthetic paper ~ or use of the television sheet technique in which the heat glue line which 
contains the organic macromolecule polymer of a pubhcation in U.S. Pat. No. 4482625, 4766053, and 
4933258 each specification etc. was prepared is possible. As a base material of the television sheet 
which prepared these heat glue line that contains an organic macromolecule polymer even if few, plastic 
film, such as paper or polyester film, a polycarbonate film, a polypropylene film, and a polyvinyl 
chloride film, etc. can be used. Moreover, in order to form an image in the same paper as mark printed 
book paper, the transfer picture formed on plastic film may be re-imprinted on mark printed book paper, 
and you may make it form an image, in using it as an object for proofs. 

[0045] Next, the image formation approach of this invention is explained. The image formation ■ 
approach of this invention can be enforced using a thermal head printer using the thermal-ink-transfer- 
printing sheet which has said configuration, and the above television sheets. First, when using a thermal 
head printer, the above television sheets are piled up on the glue line of the thermal-ink-transfer-printing 
sheet of this invention, a thermal head is pressed from the tooth back of a thermal-ink-transfer-printing 
sheet, after printing, it carries out by exfoliating the base material of this imprint sheet from a television 
sheet, and, thereby, the optical reflection density can form the transfer picture by 1.0 or more area 
gradation on a television sheet, moreover, printing which prepared still more nearly independently the 
transfer picture on the television sheet obtained as mentioned above ~ a re-imprint can be obtained on a 
white base material by putting on the white base material used as our paper, and pressurizing and heat- 
treating in this condition. Thereby, the optical reflection density can form the re-transfer picture which 
consists of 1.0 or more area gradation. The above-mentioned image formation approach can be enforced 
using the approach specifically leamed as the image formation approach which used the thermal head 
printer using the thermal-ink-transfer-printing sheet from the former. 
[0046] 
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[Example] Although the example of this invention is shown below, this invention is not limited to these. 
[Example 1] 

(Creation of a thermal-ink-transfer-printing sheet) Four kinds of the pigment and amorphous organic 
macromolecule polymer dispersion liquid A, B, C, and D for ink layers which have the following 
presentation, respectively were prepared. 

Polyvinyl butyral Twelve weight sections (DENKA butyral #2000-L, DENKI KAGAKU KOGYO K.K. 
make) 

Pigment (unit: weight section) 

A B C D Cyanogen pigment (C.LPB.15:4) 12 Magenta pigment (C.I.-.57:1) - 12 - - Yellow pigment 

(C.I.PY.14) - - 12 - Black pigment (CB-100) 15.6 Distributed assistant 0.8 weight section (the 

SORUSU pass S-20000, made in ICI Japan) 

Solvent (n-propyl alcohol) The 110 weight sections [0047] to the each 10 weight section of the above- 
mentioned dispersion liquid of A, B, C, and D, the 0.24 weight section, the cyclohexanone 20 weight 
section, and the methyl-ethyl-ketone 40 weight section were added, and N-hydroxyethyl-12-hydroxy 
octadecanamide was used as coating liquid A, B, C, and D. Subsequently, the rotation spreading 
machine (HOWAIRA) was used for polyester film (Teijin, Ltd. make) with a thickness of 5 micrometers 
by which mold release processing was carried out at the rear face in these coating liquid, and coating 
liquid A applied, respectively so that 0.42 micrometer and coating liquid D might be set [ desiccation 
thickness / 0.36 micrometer and coating liquid B ] to 0.40 micrometer by 0.38 micrometer and coating 
liquid C. The particle size distribution of a Magenta pigment are shown in drawing 1 , and the particle 
size distribution of drawing 2 and a yellow pigment are shown for grain-size (particle size) distribution 
of the used cyanogen pigment in drawing 3 . In addition, the particle size distribution of a black pigment 
were almost the same as the above-mentioned thing. 

[0048] (Creation of a glue line) 0.01% of the weight of the methanol solution of a polyvinyl butyral was 
used as the coating liquid for glue line formation. HOWAIRA was used on the paint film of each color 
which obtained the obtained coating liquid above, it applied so that desiccation thickness might be set to 

0. 2 micrometer, and the glue line was formed, respectively. The cyanogen thermal-ink-transfer-printing 
sheet, the Magenta thermal-ink-transfer-printing sheet, the yellow thermal-ink-transfer-printing sheet, 
and the black thermal-ink-transfer-printing sheet were created as mentioned above, respectively (sample 
1). 

[0049] In creation of the glue line of the [example 2] example 1, the thermal-ink-transfer-printing sheet 
corresponding to each color was similarly created instead of 0.01% of the weight of the methanol 
solution of a polyvinyl butyral except having used 0.01% of the weight of the water / methanol mixed 
solution of polyvinyl alcohol (sample 2). 

[0050] In creation of the thermal-ink-transfer-printing sheet of the [example 1 of comparison] example 

1, the thermal-ink-transfer-printing sheet corresponding to each color was similarly created except 
having not prepared a glue line (sample 1 of comparison contrast). 

[0051] (Creation of a television sheet) The coating liquid for television first pass formation which has 
the following presentation, and the coating liquid for the second stratification of televising were 
prepared. 

Coating liquid for the television first passes A vinyl chloride / vinyl acetate copolymer 25 weight 

sections (MPR-TSL, Nissin Chemical make) 

Dibutyl octyl phthalate Twelve weight sections (DOP, product made fi-om Daihachi Chemistry) 
Surfactant Four weight sections (the megger fiick F-177, Dainippon Ink & Chemicals, Inc. make) 
Solvent (methyl ethyl ketone) 75 weight sections [0052] 

Coating liquid for the second layer of televising Polj^inyl butyral 16 weight sections (DENKA butyral 
#2000-L, DENKI KAGAKU KOGYO K.K. make) 

N and N-dimethyl acrylamide / butyl Acrylate copolymer Four weight sections Surfactant 0.5 weight 
section (the megger fiick F-177, Dainippon Ink & Chemicals, Inc. make) 

Solvent (n-propyl alcohol) The 200 weight sections [0053] On the polyethylene terephthalate (PET) fihn 
base material with a thiclaiess of 100 micrometers, the above-mentioned coating liquid for television 
first pass formation was applied by 300rpm using the rotation spreading machine, and it dried for 2 
minutes in 100-degree C oven. The thickness of the obtained television first pass was 20 micrometers. 
Furthermore, on the television first pass, the coating liquid for the second layer of televising was applied 
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by 200rpm using the rotation spreading machine, and it dried for 2 minutes in 100-degree C oven. The 
thickness of the second layer of obtained televising was 2 micrometers. 

[0054] The image formation approach was enforced in the following procedures using the thermal-ink- 
transfer-printing sheet (the samples 1-2 and comparison contrast sample 1) and television sheet which 
were obtained with the image formation using a thermal head, and the [evaluation] above. First, 
sensible-heat printing of a cyanogen thermal-ink-transfer-printing sheet and the television sheet was 
carried out with the thermal head recording device by superposition and the vertical-scanning split plot 
experiment. This principle is a method which performs multistage story record of only area gradation by 
turning a 75micrometerx50micrometer head on and off in 3 micrometer pitch of minute delivery in the 
direction of 50 micrometer. Subsequently, the polyester film (base material) of a cyanogen thermal-ink- 
transfer-printing sheet was exfoliated, and the image which consists only of area gradation was made to 
form on a television sheet. Next, it printed similarly, doubling superposition and a location on the 
television sheet with which the cyanogen image is formed in the Magenta thermal-ink-transfer-printing 
sheet, and the Magenta image was made to form on a television sheet by exfoliating the polyester film of 
this Magenta imprint sheet. Fxirthermore, the yellow image was made to form on a Magenta image 
similarly, and the color picture (full color image) which is made to form a black image on a yellow 
image still more nearly similarly, and consists only of eirea gradation on a television sheet was formed. 
[0055] Next, it is the above-mentioned television sheet with which the color picture was formed Art 
paper, superposition, and 4.5kg/cm2 After letting a heat roller pass by 4m/second in a pressure, 130 
degrees C, and speed, the polyester film of a television sheet was removed, it left the second layer of 
televising which carried the imprint ink image on art paper, and the color picture was obtained. In 
addition, the reflection density of each monochrome in the obtained color picture was as follows. 
Optical density (solid section) 

Cyanogen 1.53 Magenta 1.43 yellow 1.58 [0056] On the occasion of the above image formation, 
organic-functions evaluation by ten persons was performed about the sound (transit sound) generated at 
the time of printing transit. Moreover, it evaluated about sensibility, a tone reproduction, and aim 
precision to the obtained color picture, the gray-scale part of the image with which sensibility was 
obtained is deep — thin — it came out and judged (that is, when it records with the same output, if 
sensibility is high, the dot of the part will become large and the concentration of a halftone dot image 
will become high). Evaluation was performed by the following relative evaluation about sensibility, the 
transit sound, and the tone reproduction. That is, the following criteria estimated the color picture 
obtained using the sample 1 of comparison contrast to the criterion (CC). 

AA BB Sensibility: Compared with comparison contrast, it is very high. Compared with comparison 
contrast, it is high. 

Tone reproduction: Very good compared with comparison contrast. Good compared with comparison 
contrast. 

Transit sound: Compared with comparison contrast, it is very small. Compared with comparison 
contrast, it is small. 

Moreover, about aim precision, the image with which the dragonfly went into the four comers of the 
screen of A3 size was outputted, the amount of gaps between each color was measured, and the average 
was calculated and evaluated. A result is shown in Table 3. 
[0057] 
[Table 3] 

Table 3 The configuration of a glue line Sensibility Gradation Transit 

sound Aim precision Repeatability (micrometer) Sample 1 Polyvinyl 

butyral AA AA AA 20 samples 2 Polyvinyl alcohol AAAA AA 30 

Comparison contrast With no glue line CC CC CC 50 samples 1 [0058] 

While engine performance, such as sensibility and a tone reproduction, is improved by preparing a glue 
line from the result of the above-mentioned table 3, a transit sound is also reduced, and there is also little 
location gap, and it turns out that the high color picture of image quality can be obtained. Furthermore, 
the obtained color picture was an image which the image front face which followed in footsteps of 
irregularity of paper was mat-ized, and surface gloss approximated to printed matter very much. 
[0059] 

[Effect of the Invention] Since the translatability of the thermal-ink-transfer-printing sheet which has the 
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glue line of this invention of an ink layer improves by having prepared the glue line, it becomes high 
sensitivity very much. Moreover, reduction-ization of the transit sound at the time of the image 
formation by the hot printing using a thermal head can be especially attained by using the thermal-ink- 
transfer-printing sheet which has the glue line of this invention. Fxirthermore, the transfer picture 
obtained consists of only area gradation, and also has the outstanding tone reproduction. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible £or any 
damages caused by the use of tliis translation. 

1 .This document has been translated by coniputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the particle size distribution of the cyanogen pigment used in 
the example 1. As for particle diameter (micrometer) and a left-vertical shaft, the axis of abscissa of a 
graph shows accumulation %, as for % of the particle of each particle size, and a right longitudinal shaft. 

[Drawing 2] It is the graph which shows the particle size distribution of the Magenta pigment used in the 
example 1 . The method of presentation of a graph is the same as drawing 1 . 

[Drawing 3] It is the graph which shows the particle size distribution of the yellow pigment used in the 
example 1. The method of presentation of a graph is the same as drawing 1 . 



[Translation done.] 
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